authorities, family doctors, and nurses, were invited to participate. This participation was to be entirely voluntary and without remuneration to those collecting and submitting samples. It was free of charge to parents. The necessary materials for specimen collection were dispatched to all hospitals and individual practitioners through the co-operation of the county medical officers of health. Prepaid addressed envelopes for the return of samples were also supplied. A small staff consisting of one full-time laboratory technician and one part-time secretary under the direction of the hospital pathologist was responsible for the conduct of the entire programme.
Collection of Specimens
The blood was obtained by heel puncture with sterile disposable lancets and collected in the form of three dried spots on special filter paper. It was advised that collection be made between the ages of 3 and 7 days, and minimal descriptive data were written on the filter paper cards, which were returned by post to the Central Laboratory.
Laboratory Method
The Guthrie test is based on the fact that the inhibition of growth of Bacillus subtilis by f-2-thienylalanine is prevented by phenylalanine. Small discs punched from the blood samples are placed in rows on the surface of an agar medium to which has been added a suspension of B. subtilis spores in addition to 3-2-thienylalanine.
A series of standard phenylalanine concentrations in blood discs is included with each test-batch and, after overnight incubation, the size of growth surrounding the test disc is compared with the standards.
Specimens with a growth zone equivalent to or higher than the 4 mg./100 ml. standard were regarded as being presumptive positives, and the doctor or hospital concerned was immediately telephoned and requested to send repeat samples. Meanwhile, a one-dimensional chromatogram was run on an eluate of the initial blood spot using the method of Efron et al. (1964) . If the 141 An increased result equal to or greater than the 4 mg./100 ml. standard was obtained in 62 of the 62,856 samples. A persistent and significant increase in blood phenylalanine was found in 14 cases (Table I) ; the remaining presumptive positive cases proved either normal on retesting (44 cases), or showed a raised serum tyrosine (4 cases), with a return to normal blood levels on follow-up.
There are 30 sibs of the 14 newly detected cases. Blood from these children was examined by the Guthrie technique and normal results were obtained in 21 of them. In each of 2 families (Cases 1 and 2) a hitherto unrecognized instance of classical phenylketonuria came to light. Increased blood phenylalanine levels were found in two sibs of Case 3, and both of these children were of normal intelligence. This family will be the subject of a report by Coffey and Moore. In 4 of the families (Cases 3, 4, 8, and 14) , there was a previously diagnosed case of phenylketonuria.
In general the cases that were subsequently proved to be instances of phenylketonuria had a considerably higher initial blood phenylalanine level than did those that reverted to normal blood levels. This is not an absolute feature but, as is shown in Table II , no case of phenylketonuria had a blood level which was lower than 10 mg./100 ml. at the time of initial testing, and in 11 of the 14 cases it was greater than 20 mg./100 ml. Since normal urinary metabolites may not be present in affected infants until several weeks of life have passed, it is important that any screening method for phenylketonuria in the newborn should employ blood as the medium for examination. The Guthrie technique, requiring as it does only small amounts of dried blood on filter paper, lends itself readily to the concept of mass screening. Furthermore, its ease of performance in the laboratory, its sensitivity, and its specificity make it an ideal technique. Scriver, Davies, and Cullen (1964) introduced a simple method by which a number of amino-acidopathies could be screened for from a small amount of whole blood collected in capillary tubes. A simple chromatographic technique using dried whole blood on a filter paper was described by Efron et al. Each of these techniques has the advantage of enabling recognition of more than one amino-acidopathy, but, unlike the Guthrie technique, their performance is somewhat complex. Fluorimetric determination of blood phenylalanine in small quantities of blood is a reasonably simple and reliable procedure (McCaman and Robins, 1962) , and the adaptation of this technique to automation (Hill et al., 1965) has provided a rapid procedure which is probably suitable for extensive screening.
It has been estimated that a single technician would be able to test at least 500 specimens per week (Guthrie and Whitney, 1964) Discussion Phenylketonuria was originally thought to lead inevitably to severe mental retardation, but it is now known that whereas the great majority of affected patients are mentally retarded, a small proportion have normal or near normal intelligence Partington, 1962) . Evidence has been presented that early administration of a low phenylalanine diet is effective in mitigating the mental deterioration seen in phenylketonuria (Knox, 1966) . Therefore, early detection of the condition is essential (Centerwall et al., 1963) .
As a result of mass-screening of newborns for phenylketonuria, numbers of infants are now being treated on diets low in phenylalanine, and it is not possible to say what proportion of them might have developed normally without treatment. There is a very serious onus on physicians to investigate thoroughly each case detected by newborn screening methods, before subjecting the child and its parents to the difficulties and possible hazards of prolonged dietary restriction. Laboratory tests on blood and urine should be carried out without delay to confirm the presence of the abnormal metabolites that characterize the disease. It is important to realize that in some premature infants there is a delay in maturation of the phenylalanine hydroxylase system, and this may lead to quite high transient blood levels of phenylalanine in the neonatal period. Another cause of transient hyperphenylalaninaemia in the newborn is transfer of the amino acids across the placenta from a mother who, though normally intelligent, may be phenylketonuric (Mabry et al., 1963) . In fact, recent work tends to suggest that a positive screening test serves only as a signpost to what may be a number of phenotypically and genotypically distinct conditions (Anderson et al., 1966; Schneider and Garrard, 1966; Auerbach et al., 1966; Scriver, 1967) .
The inference of this preliminary work is that phenylketonuria occurs much more frequently (at least in Ireland) than would have been expected, 2 Phenylketonuria technician, who has been able to carry out all the laboratory work involved in the survey, i.e. preparation, processing of samples, reading, and recording results, and carrying out chromatography on all specimens with raised values. Furthermore, a part-time secretary has been entirely responsible for comprehensive record-keeping, stock control, dispatch of collecting materials to doctors and centres throughout the country, and correspondence.
The logistics of the Guthrie test have been evaluated by two groups of workers (Partington and Sinnott, 1964; Cohen et al., 1966) . The cost was estimated at 10 cents (Canadian) per specimen by Partington and Sinnott, while Cohen and his colleagues estimated that it took 5-7 minutes to collect samples and write out the necessary details.
False positive and unduly raised results have not been a problem in the hands of most investigators (Cahalane, 1964; Partington and Sinnott, 1964; Baker et al., 1964; Cohen et al., 1966) .
The prevalence of phenylketonuria in Ireland at present appears to be about 1 in 4500, but obviously such estimates are liable to change. It has been previously suggested that the frequency of the gene for phenylketonuria may be higher in people of Irish and other Celtic stock (Carter and Woolf, 1961 
